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Motor vehicle wheel with a tire placed on a wheel rim and a sound-absorbinginsert 
as well as a process for manufacturing a sound-absorbing insert ^ Q 



The present invention relates to motor vehicle wheel with a tire mounted on % 
wheel rim, whereby an insert exhibiting a ring-shaped, rotating, sound-absorbing material 
is placed inside the tire interior enclosed by the rim and the tire. The invention 
furthermore relates to a process for manufacturing a sound-absorbing insert. 
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It is known that the tire vibrations created while rolling a tire is one of the main 
causes of unpleasant radiating sound. The vibration load created inside the tire body is 
very large and therefore creates high sound levels. The sound waves originating in the tire 
15 ' body are partially deflected to the exterior via the tire side walls, and partially transferred 
via motor vehicle components into the vehicle interior. It is now known that the insert of 
sound-absorbing material in tires or within the interior space created between the tire and 
wheel rim reduces the radiating sound load. 



A solution known from prior art that also relates to a vehicle wheel of the type 
mentioned at the outset, deals with achieving an effective reduction of the sound waves 
emanating from the tire body while suggesting a simple way for assembly and disassembly. 
To this end it is suggested to insert the sound-absorbing material in a flexible tube that can 
25 be mounted together with the tire due to its flexibility. The embodiment as a tube has the 
advantage of an easy assembly method. However, especially at higher speed, when the 
occurring centrifugal forces become relatively large, a lower weight would be desirably. 

A vehicle air tire which is completely or partially covered on its interior surface 
30 with a sound reducing coating of open-cell foamed material is furthermore known from 
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the German patent document DE 30 42 350 C2. In order to achieve an effective 
dampening of the body sound in the frequency ranges that are particularly physiologically 
significant, it is suggested to use a special, sound-reducing, cross-linked polyurethane 
foamed material applied at a certain coating thickness. 

5 

EP-0 038 920 Al discloses the addition of vibration absorbers, preferably mounted 
securely to the tire interior with regard to tension and torque. These vibration absorbers 
can consist of rubber, synthetic material or similar and additionally contain dampening 
inserts. DE 29 46 273 Al also suggests to place sound-absorbing material in the interior 
10 of a tire, whereby this document discloses an arrangement of the sound-absorbing 
material, consisting of open-cell foamed material, on the interior side opposite the tire 
profile. Among other things it is suggested to fill the whole tire interior with open-cell and 
roughly structured foamed material. For reasons concerning the firmness, a carrier 
skeleton can thereby also be embedded in the foamed material. 

15 

Open-cell foam material is generally particularly well suited to particularly 
effectively lower the very high air sound levels created during driving. As a result, the 
tire-/road sounds radiating to the exterior as well as the noise present in the vehicle 
interior are reduced. The expert knows that there exists a series of such foamed materials 
20 that are very good at meeting these requirements. 

In addition there are different materials that act equivalently in absorbing sound in 
the tire interior, such as absorbent cotton, wool, or felt, finding use as fleece or other 
form. 

25 

In practice, however, changes in the sound -absorbing characteristics of the sound- 
absorbing materials suited for tire insertion occur, particularly at higher speeds, due to the 
influence of the increasing centrifugal force, increasing with increased travel velocity, 
whereby the extent of the changes are also dependent on the material. The sound- 
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absorbing characteristics thereby change due to the deformations occurring in the material 
and as a result of cross sectional changes of the insert of this material. 

The invention has therefor made it its task to find practical embodiments for such 
sound-absorbing materials to be placed in the tire interior or the space enclosed by the 
wheel rim and tire that ensure a good resilience to centrifugal forces with the lowest 
weight possible and extensively avoid increasing the mass of the insert. 

The stated task is solved by outfitting the sound-absorbing insert, at least in one 
direction, in particular in the circumferential direction of the tire, with acoustically 
transparent support elements exhibiting tensile strength. 

As alternative or addition to the solution of the stated task, the sound-absorbing 
material of the insert can also be an open-cell foamed material that exhibits pore 
orientations extending predominately in one direction - that of the circumferential 
direction of the tire. 

Both solutions result in the insert being given tensile strength that, compared to 
known solutions, significantly increases the ability to withstand the centrifugal force 
without also being associated with an undesirable increase of mass of the sound-absorbing 
insert that is subjected to the centrifugal force. 

In the solution with a support elements exhibiting tensile strength, the support 
elements are able to avoid the undesirable and unfavorable deformations of the sound- 
absorbing material or are able to reduce them to a great extent. In the second solution in 
accordance with the invention, the material by itself is, to a greater degree, in a position to 
act as "support element". 



A particularly preferred arrangement of the support elements, the support elements 
wraps over the surface of the sound-absorbing insert that is open to the tire interior and 
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covers at least a portion of its cross section. It hereby deals with a simple but effective 
way to ensure a good resilience of the sound-absorbing insert to centrifugal forces. 

In an alternative embodiment the support element, viewed in the radial direction, is 
placed at discrete distances from each other in the sound-absorbing insert. In this 
embodiment additional measures are taken to counteract the deformations occurring in the 
interior of the sound-absorbing insert. This embodiment variation is particularly 
advantageous at higher velocities and therefore preferably used in tires that are to be 
utilized at a high velocity range. In another embodiment variation of the invention, also 
exhibiting these advantages, the support element is constructed of fibers that are 
distributed in the sound-absorbing insert and oriented predominately in the circumferential 
direction of the tire. 

A series of possibilities exist for concrete embodiments of the support elements. A 
15 • preferred embodiment provides that the support element is designed as a woven mesh that 
is constructed in a mesh-like fashion. In the embodiment involving a woven mesh it is 
particularly easy to achieve the tensile strength in the circumferential direction of the tire 
by constructing the fibers running in this direction appropriately strong. 

20 In an alternative embodiment of the support elements, the support element is 

intended to be constructed of a perforated foil that is in particular constructed isotropic. 
A foil offers, among other things, the advantage that it able to be easily handled and is able 
to be constructed so that it is flexible in all directions. 

25 The sound-absorbing insert itself is constructed as sealed ring in order to ensure 

good sound-absorbing characteristics and to avoid possible undesirable effects on the 
remaining vehicle tire. 

The closed ring can thereby be constructed of a ring-shaped strip of sound- 
30 absorbing material that is looped around several times. The arrangement of the support 
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elements is easily possible in an embodiment involving strips and also particularly 
advantageous, whereby it is sufficient to equip the strip with support elements only on one 
side should it be constructed as foil or woven mesh. 

In order to attach the support element with the ring or strip one can resort to 
simple methods such as gluing, welding or similar. 

The assembly of the sound-absorbing insert into the tire interior or on the wheel 
rim should be able to be executed easily. For this purpose the sound-absorbing insert or 
ring can for example consist of several circumferential elements -that are joined after 
assembly. In order to ensure a good and firm seat of the sound-absorbing insert on the 
wheel rim, one can resort to a support element material which puts the sound-reducing 
insert under tension at least in the circumferential direction. A sound-reducing material 
that undergoes shrinkage with thermal treatment can be used in addition or as alternative. 

The present invention also relates to a process for manufacturing a sound- 
absorbing insert of open-cell foamed material to be placed inside a vehicle tire. In the 
process according to the invention, the raw material for the foamed material is fed through 
an extrusion jet. This opens the door for a number of possibilities of influencing the raw 
material of the foamed material and its processing up to the creation of the finished 
foamed material, so that the foamed material is manufactured in a manner that maximizes 
its resilience to centrifugal forces. 

The first variation of the process provides that the foaming process begins or 
takes place during the passage through the extrusion jet. The pores being created in the 
foaming process are thus forced, at least essentially, in a single direction. The foamed 
material for a sound-absorbing insert then exhibits a degree of firmness and stifmess in this 
direction, the circumferential direction of the tire during the insertion of the foamed 
material, so that the sound-absorbing insert exhibits an improved centrifugal force take-up. 
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In another variation of the process in accordance with the invention the add-mixing 
of fiber pulp to the raw material for the foamed material, before the foaming and before 
passage through the extrusion jet, causes a preferred orientation of the fibers in a single 
direction during passage through the extrusion jet. The foamed material being created 
5 therefore at least essentially contains uniformly distributed fibers that run in a preferred 
direction so that the sound-absorbing insert in the tire, with the appropriate use of the 
foamed material, has a significantly increased ability to resist the centrifugal force. 

If, as is intended in another variation of the process, one pays attention to the fact 
10 that the foaming only occurs after the passage through the extrusion jet, a foamed material 
is created with fibers that are oriented in a preferred direction and distributed uniformly. 
However, the pores that were created were not influenced. In the described manner this 
material is also very suitable for the use in a sound-absorbing insert. 

15 • Additional characteristic features, advantages, and details of the invention will now 

be described in more detail with the aid of the drawing that illustrates some embodiments. 
The individual figures in the drawings are schematic illustrations, whereby Fig. 1 shows a 
cross section through a tire that is mounted on a wheel rim with a first embodiment of the 
invention. Fig. la and Fig. lb are side views of variations of the embodiment of the 

20 sound-absorbing insert contained in Figure 1 . Fig. 2 shows a part of this sound-absorbing 
insert in a combination of oblique and cross sectional display. Fig. 3 contains another 
embodiment example of a sound-absorbing insert that is analogous to the illustration in 
Fig. 2., and Fig. 3a shows a cross sectioned side view of this insert. Fig. 4 to Fig. 6 show 
additional embodiments of sound-absorbing inserts in side view sections, and Fig. 7 

25 illustrated schematically the possibility for manufacturing these inserts. 

Fig. 1 shows a conventional wheel rim 1 for a tire 4 that is equipped with a drop 
base 2, rim beads 3, and bead seat surface 3 a. It also should be mentioned that the scope 
of the present invention is neither limited to a particular type of air tire nor a particular 
30 type of wheel rim. 



6 



PI 6090. SOI 




As Fig. 1 illustrates in the first embodiment of the invention, a ring 5 of sound- 
absorbing material, situated inside the sealed interior space between the tire 4 and the 
wheel rim 1, is wrapped around and seated on the wheel rim 1. Open-pore foamed 

5 materials particularly well suited for air sound absorption, for example PU-foams with a 
weight around 50 kg/m 3 and a mean pore content of approximately 2 mm 3 , as well as 
other effective sound-absorbing materials such as felt, absorbing cotton, and materials of 
similar structure can be considered as starting material for the ring 5. In describing the 
invention, the following only makes reference to foamed material rings but it is, as 

10 mentioned earlier, also possible to use other materials. 

The foamed material ring 5 is constructed such that it covers the drop bed 2 but 
does not fill it entirely and extends between the two tire beads of the tire 4. The foamed 
material ring 5 is otherwise constructed in its cross section such that it possesses a round 
15 • to rectangular cross section. In the illustrated embodiment, the cross section of the ring 5 
resembles a rectangle with rounded edges. 

Of particular significance for such air sound-absorbing inserts is an embodiment 
that weighs as little as possible. It is to be ensured that the sound-absorbing material 
20 preferably does not deform or only slightly when the tire is rolling, in particular with 
centrifugal forces noticeable at higher velocities. This resilience to centrifugal forces shall 
ensure that the desired, original, and designed sound-absorbing properties do not change 
during operation, i.e. during the rolling of the tire or vehicle wheel. 

25 In the first embodiment of the present invention, illustrated in Fig. 1 and Fig. 2, the 

foamed material ring 5 is surrounded on its exterior by an acoustically transparent, woven 
mesh that is constructed in a mesh-like manner and acts as a support element. The 
wrapping by the woven mesh 6 can be a complete one or only be performed where the 
foamed material ring 5 does not make contact on the wheel rim 1 . This embodiment is 

30 particularly advantageous when the foamed material ring 5 is glued to the wheel rim 1. 
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The acoustically transparent woven mesh 6 contains fibers that have tensile strength in the 
circumferential direction and provide the foamed material ring 5 the required strength with 
respect to the centrifugal forces. These fibers with a particularly high degree of tensile 
strength can, for example, consist of nylon or of aromatic polyamide. In the axial 
5 direction, the fibers can be designed of a material exhibiting a lower thickness which is 
advantageous for the weight of the ring 5. 

The acoustical transparency of the support elements constructed as of woven mesh 
6 is provided if it, projected into a plane parallel to the progression of the support 
10 elements, exhibits more empty surfaces than fibers. 

The woven mesh 6 can be attached to the foamed material ring 5 by wrapping and 
subsequently closing the seam by welding, gluing, or a special locking mechanism and can 
be sealed to the exterior in a tear-proof manner. In the area of a possible seam location 
15 one should also, depending on the location of the seam, pay attention to the appropriate 
sound transparency. 

If the foamed material ring is to be pulled over the wheel rim as closed ring, the 
foamed material ring 5 is preferably wrapped entirely or partially with the woven mesh 6 
20 after assembly. The foamed material ring 5 can thereby be attached to the woven mesh 6 
by welding, thermal gluing, or similar measures. 

If the foamed material ring 5 is already supplied with the support element 6 on one 
side and/or on the lateral surfaces before the assembly, the assembly of the arrangement 
25 can simply occur by rolling up the ring before insertion and pulling it over the wheel rim 1 
in that position. 



Fig. la shows one possibility of the embodiment of the foamed material ring 5 that 
is pre-shaped in a ring-shaped manner and cut open on one location for assembly. In this 
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case the support element can also be mounted before assembly. The slit can be closed 
again by gluing. 

Fig. lb shows an embodiment of a ring 5 consisting of two segments 15. The ring 
5 can hereby already be manufactured as two pieces. Alternatively a ring manufactured as a 
single piece can subsequently be split into segments by cutting. The parts in this variation 
can also be glued or attached in a similar manner. 

A perforated foil, in particular consisting of synthetic material, can also be used as 
10 an alternative to the woven mesh as support element, whereby preferably a uniform 
perforation is designed and one is, as in the embodiment of the woven mesh as support 
element, to pay attention to the acoustical transparency by letting the surface area of the 
holes dominate. The foil can be mounted in an adhesive fashion on the foamed material, 
analogous to the embodiment involving woven mesh. 

15 ■ 

For an optimal functioning of the present invention it is important that the foamed 
material ring 5 is positioned as close to the wheel rim 1 as possible. It can therefore also 
be advantageous to glue the ring 5 onto the wheel rim 1. 

20 Different from the embodiment illustrated in Fig. 1 is the manufacture of the 

foamed material ring 5 with an inner contour that corresponds to the contour of the wheel 
rim 1 with drop base and similar, whereby the assembly here is easily possible in 
segmented form. 

25 In another embodiment of the invention, illustrated in Fig. 3, a foamed material 

strip 7 of appropriate width, instead of the closed foamed material ring, is wrapped around 
the wheel rim 1 in at least two l ayers. The foamed material strip 7, wrapped in several 
layers, can conform to the contour of the wheel rim 1 in an easier way. More than one 
strip can also be used as an alternative, for example to facilitate the conformation to the 

30 contour of the wheel rim. 
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In order to improve the resilience with respect to the centrifugal force, the foamed 
material strip also contains support elements that are constructed as woven mesh or foil. 
As already described, one can also mount the support elements in this embodiment onto 
5 the completely wrapped ring, or, in a particularly advantageous way, the support elements 
can be applied, preferably in an adhesive manner, to the foamed material strip 7 before it is 
wrapped around the wheel rim. 

Each layer of the wrapped foamed material strip 7 therefore also contains a layer 
10 of support elements. 

In this embodiment it is sufficient if only one side (which should be the outer side 
in the radial direction in the wrapped state) is coated with the support element. 

15 • it is particularly advantageous when the support elements exert a certain tension 

on the sound-absorbing material. This is achieved in the embodiment involving a woven 
mesh by using a support element material that is able to flex to a certain degree. In 
another preferred embodiment this material strongly stiffens after surpassing a certain 
degree of flexing. It is thereby particular advantageous to utilize materials that begin to 

20 stiffen in the range of 1 0 to 60% flexing. 

For the creation of a pre-tension, materials that shrink under thermal straining can 
be used for the support elements. Materials that shrink with thermal treatment can also be 
used for the foamed material of the ring. The foamed material ring is put under tension by 
25 each of these measures and a firm seat on the wheel rim 1 is thereby ensured. 

In another possible embodiment of the invention, illustrated-m-Fig. 4, the foamed 
material of the foamed material ring 5' acts as a support element by itself. For this the 
foamed material is processed such that longitudinal-shaped pores 5' a created in the 
30 foaming process and, at least for the main part, point in one direction, the circumferential 
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direction of the wheel rim or tire in the finished end product. For this, as illustrated 
schematically in Fig. 7, the raw material for the foam, for example the polymer 7 and the 
foaming agent 8, are add-mixed and fed through an extrusion jet 9 during the foaming 
process, causing the before-mentioned longitudinal formation of the pores 5'a, whereby, 
as mentioned earlier, the extrusion direction and thereby the direction of the pores 5'a 
being created in the longitudinal form coincide with the direction of the ring 5' being 
created. Foamed material created in this manner thereby exhibits a greater degree of 
firmness and stiffness in the circumferential direction than in the radial direction, whereby 
the resilience to the centrifugal force is improved. 

In addition, in particular for vehicle tires that designed to be suitable for higher 
speeds and for which the centrifugal force up-take of the sound-absorbing insert should be 
appropriately larger, fiber pulp can be mixed into the material to be foamed either before 
or with the addition of the reacting additives. A foamed material ring 5" created thereof is 
illustrated in Fig. 5. During the extrusion process the fibers 10 are also predominantly 
oriented in one direction, i.e. in the direction of the longitudinally stretched pores 5"a and 
therefore increase the stiffness and firmness of the foamed material ring 5" in the direction 
of the circumference without a large addition of mass. Due to the increased tensile 
strength created by the fibers 10, the assembly of the ring 5" on a single-piece wheel rim is 
hampered. However it is possible since fiber additives generally do not lower the tear 
flexibility. Because of the virtually unchanged softness of the ring 5" in the radial and the 
axial direction and the at most average softness in the axial direction, an assembly process 
is furthermore conceivable wherein the ring 5" is pulled over the wheel bead by taking 
advantage of the drop base in wobble position. 

Fig. 6 shows an embodiment of a foamed materail ring 5"' that contains the fibers 
10' oriented in the circumferential direction but wtube pores 5'" a do not have a preferred 
orientation. The manufacturing of such a ring 5"; is for example possible by allowing the 
foaming of the raw material containing the fibers 10' only to occur after passing through 
the extrusion jet in which an appropriate orientation of the fibers 10' takes place. 



n 



With an appropriately equipped duplex extruder is furthermore possible to keep a 
radially outer layer on the ring free of reinforcing fibers, whereby this layer is to be kept 
thin, for example 0.5 to 2 mm, if it is to be arranged close to the wheel rim, and can, for 
example, measure 1 to 6 mm, if it is to be arranged close to the running surface. 

It is also noted that different combinations of the individual embodiments are 
possible. An embodiment with oriented pore and/or fibers can, for example, be combined 
with an enclosing support element. Even though only sound-absorbing inserts arranged 
close to the wheel rim are illustrated, the present invention is not limited to such scenarios. 
Inserts in accordance with the invention can also be advantageously implemented in an 
arrangement close to the running surface, in particular in an arrangement immediately 
radially inside the running strip. 
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What is Claimed 

1. A motor vehicle wheel with a tire mounted on wheel rim, whereby an insert exhibiting 
a ring-shaped, revolving, sound-absorbing material is placed inside the tire interior 

5 enclosed by the rim and the tire, wherein the sound-absorbing insert (5, 5", 7) is 

equipped with an acoustically transparent support element (6, 10', 10") constructed in 
particular exhibiting tensile strength, at least in the circumferential direction of the tire. 

2. A motor vehicle wheel with a tire that is mounted on wheel rim, whereby an insert 
10 exhibiting a ring-shaped, revolving, sound-absorbing material is 'placed inside the tire 

interior enclosed by the rim and the tire, wherein the sound-absorbing material of the 
insert (5', 5") is open-cell foam material wtube pores (5'a, 5"a) for the most part 
exhibit a stretch in a single direction - that of the circumference of the tire. 

15 3. A motor vehicle wheel in accordance with claim 1 or 2, wherein the or one support 
element (6) wraps the surface of the sound-absorbing insert (5) that is open to the tire 
interior at least over a portion of its cross section. 

4. A motor vehicle wheel in accordance with one of the claims 1 to 3, wherein the 
20 support element (6), when viewed in the radial direction, is arranged inside the sound- 
absorbing insert (7) in discrete distances from each other. 

5. A motor vehicle wheel in accordance with one of the claims 1 to 4, wherein the 
support elements are created by fibers (10, 10') that are distributed in the sound- 

25 absorbing insert (5", 5'") and predominately oriented in the circumferential direction 

of the tire. 

6. A motor vehicle wheel in accordance with one of the claims 1 to 5, wherein the 
support elements are constructed as a mesh-like woven mesh (6). 

30 
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7. A motor vehicle wheel in accordance with claim 6, wherein the woven mesh (6) is 
equipped with fibers exhibiting tensile strength and extending in the circumferential 
direction of the tire. 

5 8. A motor vehicle wheel in accordance with one of the claims 1 to 5, wherein the 
support element is constructed as perforated foil. 

9. A motor vehicle wheel in accordance with claim 8, wherein the foil is constructed in an 
isotropic manner. 

10 

10. A motor vehicle wheel in accordance with one of the claims 1 to 9, wherein the 
sound-absorbing insert is constructed as closed ring (5, 5', 5", 5"', 7). 

11. A motor vehicle wheel in accordance with claim 10, wherein the closed ring is 
15 • constructed of a strip (7) of sound-reducing material that is wrapped several times in a 

ring-like manner. 

12. A motor vehicle wheel in accordance with claim 1 1, wherein the strips (7) are, at least 
on one side, equipped with a support element (6). 

20 

13. A motor vehicle wheel in accordance with one of claims 10 to 12, wherein the 
support element (6) is glued, welded or similar to the ring (5, 5', 5", 5"') or the strip 

0). 

25 14. A motor vehicle wheel in accordance with one of claims 1 to 13, wherein the sound- 
absorbing insert or ring (5, 5', 5") before assembly consists of several circumferntial 
segme nts (15) that are joined after assembly. 
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15. A motor vehicle wheel in accordance with one of claims 1 to 14, wherein the applied 
support element adds, at least in the circumferential direction, tension to the sound- 
absorbing insert. 

5 16. A motor vehicle wheel in accordance with one of claims 1 to 15, wherein the soun- 
reducing material is shrinkable with thermal treatment for the assembly process. 

17. A process for manufacturing a sound-absorbing insert of open-cell foamed material to 
be positioned inside a vehicle tire, wherein the raw material for the foamed material is 

10 fed through an extrusion jet. 

18. A process in accordance with claim 17, wherein the foaming process begins or takes 
place while passing through the extrusion jet. 

15 19. A process in accordance with claim 17 or 18, wherein fiber pulp is add-mixed to the 
raw material for the foaming material before the foaming process and before passage 
through the extrusion jet. 

20. A process in accordance with claim 17 or 19, wherein the foaming process takes 
20 places only after passage through the extrusion jet. 




Fig. 3a 
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